M ore than 20 years have passed since public reporting of percutaneous coronary intervention (PCI) outcomes began in New York State, but reporting remains a polarizing issue. Advocates of public reporting point to the strong incentive that public disclosure of outcomes data provides for institutions and clinicianstoimproveclinicalcareandtotheimportanceofenablingpatients to make informed choices about where and from whom to seek care. Critics highlight the methodological challenges that impede fair and accurate assessments of care quality as well as reporting's unintended consequences.
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Public reporting of PCI outcomes has only been implemented in 5 states, but national efforts to report outcomes for multiple conditions and procedures are now gaining traction through media organizations and national societies. These initiatives have been propelled by the notion that transparency improves the quality of health care, empowers patients, and fosters trust in health care institutions.
1,2 However, careful evaluation of the evidence to date for PCI in particular suggests that enthusiasm for such efforts should be tempered.
In this article, we argue that this current policy has not achieved its primary objectives. We review the advantages, challenges, and limitations of current public reporting initiatives for PCI. In addition, we discuss possible future variations of reporting-diseasebased reporting, process measure and patient-centric reporting, and nonpublic reporting (Figure) -that might strengthen care quality, empower patients, and mitigate undesirable repercussions.
Current State of PCI Public Reporting Initiatives
To evaluate how well public reporting initiatives have achieved their goals, the answers to 3 fundamental questions are necessary: (1) Has reporting improved physician behavior and patient outcomes? (2) Do public reports fairly and accurately reflect physician and institutional care quality? (3) Have patients used public reports in a way that meaningfully shapes their decision making?
Physician Behavior and Patient Outcomes
Public reporting has undoubtedly affected physician behavior, although not necessarily in a positive way. In Massachusetts, use of coronary angiograms and PCI for acute myocardial infarction (AMI) decreased considerably following the implementation of a public reporting program. 3 In general, the likelihood of receiving PCI for AMI has been shown to be lower in states with reporting programs compared with states without. 4 These patterns would be desirable if they definitively reflected a reduction in inappropriate or futile cases, but lower rates of PCI in states with reporting programs have been most pronounced among patients-such as those with AMI complicated by cardiogenic shock-who may stand to gain the most from intervention. [3] [4] [5] [6] [7] Furthermore, in a recent survey, most interventional cardiologists admitted to, at times, not performing high-risk but indicated PCIs because they were concerned that a bad outcome might negatively affect their publicly reported outcomes.
8,9
This evidence of physician risk aversion suggests that transparency may impose a powerful incentive to avoid public shame, altering physicians' clinical decision making in a manner that can be ultimately harmful to patient care.
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It is not surprising then that reporting has not been associated with clear improvements in patient outcomes. An analysis of Medicare beneficiaries in Massachusetts found no difference in 30-day AMI mortality rates before and after the implementation of public reporting. The analysis, however, noted higher mortality rates among patients with ST-segment elevation myocardial infarction (STEMI) in states with reporting programs compared with states without.
3
A more recent study found substantially higher in-hospital AMI mortality rates in Massachusetts and New York compared with states without reporting programs; this difference appeared to be driven primarily by increased mortality among patients who did not receive PCI. 4 Similarly, a propensity-adjusted analysis of patients with AMI and cardiogenic shock in New York, compared with states without reporting programs, showed that in-hospital mortality rates were nearly 2-fold higher among patients who did not undergo revascularization and were similar among those who did. 5 In contrast, in states with reporting programs, patients who received PCI for both nonacute and acute indications were shown to have a substantially lower risk of death. However, the better outcomes noted in this procedure-based analysis likely reflect some degree of case selection.
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Collectively, the evidence to date suggests that public reporting impedes access to potentially life-saving interventions for the critically ill.
3-5,8,9
Fair and Accurate Assessment of Care Quality
Most interventional cardiologists have expressed skepticism about the ability of publicly reported mortality rates to accurately measure care quality. 8 Mortality reporting falls short as a stand-alone quality measure for a number of reasons. First, mortality may not truly reflect PCI quality but rather the totality of care provided by the care team across the clinical episode-from the nursing staff in the coronary care unit to the intern completing the discharge paperwork; attributing mortality to the PCI operator alone may be inappropriate.
This reasoning is supported by a study that demonstrated a lack of association between procedural quality and post-PCI mortality, and it also explains why so few interventional cardiologists believe that reported mortality rates reflect physician quality. 8, 12 Second, because the incidence of mortality after PCI is low, measuring performance for centers or operators with low volumes is difficult.
13,14
Beyond the limitations of using mortality as the sole metric of quality, challenges associated with risk adjustment may limit fair comparisons of performance. For instance, accounting for confounding is challenging because of variables that are unmeasured or difficult to quantify, such as acuity of patient presentation.
13 High-risk clinical variables in high-risk patients are also underrepresented in samples used to construct risk models, which may result in models that do not fully account for infrequent but highly prognostic factors. 15 In addition, independent adjudication has shown that upcoding of comorbidities and other high-risk variables in PCI has occurred in states with reporting programs, and many interventional cardiologists believe that upcoding remains prevalent, which diminishes the accuracy of risk adjustment. 9,16 Some combination of these factors may explain why a recent analysis by the National Cardiovascular Data Registry found unstable operator-level, riskstandardized PCI mortality rates from year to year.
17

Meaningful Use of Public Reports
To engage patients and allow them to make informed decisions about their own care, public reporting initiatives use transparency to diminish asymmetric information between physicians and patients regarding physician care quality. Transparency is also intended to engender trust from the public at large, which is particularly important in an increasingly consumer-driven health care system. However, there is no evidence that patients use public reports in a meaningful way.
18,19 One analysis found that even when parents select a physician for their own children, factors such as acceptance of health insurance, office location, and word-of-mouth reputation are far more important than physician ratings. 20 Furthermore, in an era in which narrow network and managed care insurance plans are rapidly growing, patients' ability to freely choose their physician is becoming more limited. Remarkably, few patients who received PCI use these public reports, even in states with long-standing reporting programs. A recent survey of patients who underwent PCI in New York State found that only 5% had heard of the state's public reports and less than 3% had actually viewed them. 8 This low awareness reflects that other factors likely matter much more when patients choose a physician for PCI and that, in the case of urgent PCI, patients have little say in who performs their procedure. Public reports also appear to have negligible association with physician referral patterns. 18, 19, 21 The most rampant consumer of public reports appear to be media organizations, which are often keen to highlight institutions that achieve poor outcomes.
22,23
Future Public Reporting Initiatives
Despite evidence that public reporting of PCI outcomes has not clearly improved care quality or empowered patients, reporting efforts are proliferating nationally. This growth is, in part, being driven by a broader movement to improve transparency in health care. Mo-mentum, however, is not a reason to preserve a policy that fails to achieve its primary objectives and potentially results in harm. Concerted efforts have been made to enhance public reporting, such as iterative improvements of the risk-adjustment methodology, 24 the exclusion from reports of patients with refractory cardiogenic shock, 25-27 and calls by national societies-due to concerns regarding physicians' risk aversion-to exclude from reports patients who had a cardiac arrest outside of the hospital. 28-30 However, these efforts alone have not adequately addressed the fundamental limitations of current reporting initiatives. Here, we discuss alternative approaches to reporting that might strengthen care quality and mitigate undesirable consequences.
Disease-Based Reporting
Because syndromes amenable to PCI encompass a spectrum of pathophysiological and clinical states, reporting mortality by disease subgroups, such as unstable angina, non-STEMI, STEMI, and even AMI complicated by cardiogenic shock or arrestirrespective of whether a patient is treated with medical therapy or revascularization-would provide a comprehensive assessment of care quality. Disease-based reporting could address several shortcomings of current reporting efforts. First, it would eliminate the strong incentive that current PCI-centered reporting initiatives impose on physicians to avoid high-risk cases, and it would encourage the use of optimal therapy (medical therapy vs PCI) for each patient because institutions would be evaluated on the basis of disease outcomes and not procedure outcomes. 31 Second, it would allow institutions to discern whether, for example, they perform better than expected for patients with non-STEMI but worse for patients with unstable angina. This targeted feedback would allow institutions to pursue more focused interventions to improve systems of care. Third, it would allow for more balanced comparisons of performance and diminish the reliance on risk adjustment. Fourth, it would facilitate transparency regarding the care delivered by the entire care team rather than by interventional physicians alone, and it would encourage collaborative, team-oriented approaches to improve care quality. Fifth, it would be simpler for patients to understand and could increase patients' use of public reports. Past efforts to regionalize acute STEMI care could also provide a valuable opportunity to implement disease-based reporting for regional systems of care, even beyond reporting for physicians and hospitals. 32, 33 This effort would foster interinstitutional collaboration, likely discourage the selective transfer of critically ill patients (due to physicians' risk aversion) from one institution to another, and encourage the appropriate transfer of patients with complex conditions that might need care at a tertiary care facility. The association between reporting regional care networks' outcomes and quality has not been well studied and would require careful evaluation.
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The Centers for Medicare and Medicaid Services has publicly reported hospital 30-day AMI mortality measures since 2007. 34 These annually updated metrics are not only accessible to the public but also easy to understand as they use simple patient-oriented termssuch as "better than the national rate"-to convey institutional performance. 34 In addition, these AMI mortality data are used to determine financial rewards or penalties for more than 3000 institutions participating in pay-for-performance initiatives. The Centers for Medicare and Medicaid Services might consider expanding this initiative by publicly reporting mortality rates for AMI disease subgroups and by coupling performance on these measures with other emerging value-based or alternative payment models (ie, bundled payments), which could create a powerful incentive to improve care quality and concomitantly address unintended consequences. Another option is to develop state AMI registries for both data collection and quality improvement. An AMI registry with detailed clinical data would provide granular information on outcomes for AMI subtypes, allow for more accurate risk adjustment, and provide a comprehensive assessment of clinician or institutional performance. New York, for example, is already leading an effort to implement an AMI-specific registry. The use of AMI registries to publicly report outcomes could diminish clinicians' risk-aversive behavior and provide more accurate comparisons of care quality between institutions, though it is not clear to what extent-beyond what active quality-improvement initiatives achieve-these efforts would improve care quality in states without reporting programs. In the absence of such evidence, the question remains whether states and institutions should invest in the creation and maintenance of registries simply in the name of transparency.
Process Measure and Patient-Centric Reporting
A movement toward prioritizing outcome measures, such as mortality, has occurred in public reporting and value-based payment programs. Mortality associated with PCI is arguably the most important outcome to both patients and physicians, although it may not be the best or most accurate metric of the quality of PCI care delivered. Because numerous factors-often beyond the control of an interventional cardiologist-can influence mortality for urgent PCI, state reporting programs might consider using metrics that more precisely reflect how care is delivered.
Process-of-care measures, such as timely administration of aspirin or time to PCI for a high-risk non-STEMI, provide insight regarding aspects of care quality that are directly attributable to clinicians and systems of care. Such data would provide more specific, tangible feedback to institutions on where and how to enhance care delivery and facilitate interventions to improve quality. In addition, higher performance on process measure metrics is associated with lower AMI mortality. 35 A precedent for publicly reporting process measures already exists; the Centers for Medicare and Medicaid Services does so for Medicare beneficiaries with AMI and often incorporates these measures into value-based payment programs. 36 Process measures might be used together with mortality-which is generally accepted as the ultimate measurement of performance-to provide a more comprehensive assessment of the quality of care delivered. For PCIs performed for nonurgent indications, such as stable angina, patient-reported outcomes may better reflect how clinical decision making has affected symptoms and quality of life. A validated tool, such as the Seattle Angina Questionnaire, 37,38 could be incorporated into routine care for PCI, or even as a disease-based reporting approach, and would provide real-time feedback to physicians. 39 The use of patient-reported outcomes has proliferated in other fields and has been associated with increased physician satisfaction, better patient care, and enhanced shared decision making, albeit with mixed workflow-efficiency results.
39,40
Another controversial approach is to report measures of patient experience. This approach would empower patients to decide if they are receiving high-quality care and provide formative feedback to institutions about what patients value. 41 Emphasizing the patient experience might give hospitals an incentive to focus on superficial aspects of care, but evidence suggests that patients tend to give higher ratings to hospitals that provide better-quality care. 42 Given that the risk of mortality among patients who received nonacute PCI is so low that variation between physicians often reflects chance rather than true differences in care delivery, shifting to patient-reported measures would facilitate a more meaningful, patient-centric assessment of clinician care quality.
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Nonpublic Reporting
Nonpublic reporting of PCI outcomes is another viable alternative to current reporting efforts. A formal system of sharing outcome information among physicians and institutions within a state would promote accountability and enable peer-reviewed analyses and coaching to improve care quality. In addition, given that fear of public shame is likely what drives physicians to alter their clinical decision making, particularly concerning high-risk patients, and potentially compels them to upcode documentation, completely removing the "public" element of reporting might help address these behaviors. 8, 9, 31 This change may have minimal implications for patient behavior given evidence that patients do not often read these reports. 8 By facilitating peer-driven analyses of performance and quality improvement, nonpublic reporting among institutions might motivate the "positive" behavioral changes among clinicians that original reporting initiatives intended and might diminish the "negative" behaviors driven by fear of public or media embarrassment. Michigan has successfully implemented Collaborative Quality Initiatives (CQI), a nonpublic reporting program that has improved PCI care quality among regional institutions. 43 Through CQI, hospitals and physicians throughout the state share information regarding care quality and outcomes for PCI, which is collected and entered into a central registry. This information is used to ensure that institutions are achieving target process measures and complication rates and to help identify opportunities for quality improvement. Evidence to date demonstrates an association between CQI and better care quality and PCI outcomes. 44 When compared with public reporting programs in New York, CQI is shown to be associated with lower levels of physician risk aversion. 45 Expanding peer-driven, nonpublic reporting initiatives such as CQI to other states would provide an impetus for collaboration and diminish the unintended repercussions of current public reporting efforts. In states that already report PCI outcomes, a shift to nonpublic reporting might be accomplished with the infrastructure already in place for public reporting.
Other Concerns
Our proposed alternatives would address some of the limitations and ramifications of current reporting initiatives, but many questions remain beyond how best to reshape these programs. First, who should take on public reporting? The Centers for Medicare and Medicaid Services continues to report institutional performance on 30-day AMI mortality rates for Medicare beneficiaries. In addition, national societies and media organizations are expanding reporting initiatives. 1,2,46 Will this explosion of public reporting improve patient awareness of and engagement with these data? Or will this influx of information simply overwhelm and confuse patients, further diluting one of the major aims of reporting-to inform and empower the consumer? Second, who will ensure that public reports generated from multiple sources are methodologically sound and accurately reflect care quality, and should methodological transparency be mandated? 47 There is already evidence of hospitals being given discordant "grades" by different reporting agencies, which creates confusion for both institutions and patients. 48 Interestingly, the Healthcare Association of New York State has pushed back on the confusion incited by multiple reporting agencies, creating its own "Report on Report Cards," which evaluates the performance of reporting agencies on a scale of 0 to 3 stars.
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Public reporting is evolving into a big business, and the data collected could be sold to regulatory agencies, insurance carriers, and other entities. Have we unintentionally pushed the growth of a business sector built on selling data, analytic, or consulting services, and will all of this improve patient care? In addition, few data on the costs of public reporting are available, particularly for PCI. It is clear, however, that beyond the costs of running a state reporting program, current PCI reporting initiatives impose a financial burden on physicians and institutions. At a time when great emphasis is placed on "bending the cost curve" in health care, we should ask ourselves whether public reporting is truly a high-value endeavor.
Conclusions
Public reporting of PCI outcomes began with the best of intentions-to motivate physicians and institutions, improve patient care, and enable patients to make informed decisions. Unfortunately, reporting has not improved outcomes, and patients rarely use this information. Advocates of public reporting might contend that these initiatives have improved clinical decision making and led to appropriate selection of patients for PCI, but little evidence exists to support these claims. Rather, there is stronger evidence regarding physician risk aversion and limited access to PCI among the critically ill.
As PCI reporting initiatives increase nationally, it is important to ask how a policy that has not proved advantageous for patients and has the potential to cause harm persisted for more than 2 decades. The likely answer is that public reporting's suggestion of "transparency" evokes a resoundingly positive sentiment-that we are cultivating trust in the medical system and being open and honest with patients, thus improving their healthcare experience. Today, we must shift from an idealism-based to an evidence-based public reporting policy. A good place for current state programs to start may be to move from procedure-based to disease-based reporting, which could preserve some of the transparency advantages of reporting while minimizing some of the unintended consequences. In addition, ending reporting initiatives-and instead focusing on the development and expansion of quality improvement programsshould be considered but may be politically unpalatable. No matter what consensus is reached regarding how to address public reporting of PCI outcomes, we must realize that it is time to move beyond the status quo. 
